V. 3. 3- RES- SNGL- SPEC- | NDSRCHGE SI NGLE RESERVOI R REGULATI ON OPERATI ON
SCHEME | NDUCED SURCHARGE

Pur pose

Scheme | NDSRCHGE is used during flood situations to provide
addi ti onal storage above normal top of pool |evel.

Many reservoirs are operated in the induced surcharge nmode of
operation during flood periods. 1In this node, all spillway gates are
raised uniformy to permt water to fl ow between the spillway crest
and the bottom of the spillway gates. This pernmits the reduction of
peak di scharge fromthe dam by using reservoir storage above the
normal el evation of the top of gates.

The i nduced surcharge curves are devel oped from past floods by the
agency operating the dam The curves show a rel ationshi p between
pool elevation (SCEL), COWPI NQ hour average inflow (SCQ) for a
specified previous tinme unit (COWINQ and outflow (SCQ) for the
next time step. The curves are applicable only during periods when
the pool elevation is rising. Wen the elevation starts to fall
other relations are used to evacuate the induced-surcharge storage.

Separate induced surcharge curves and evacuation instructions may be
used for winter and summer. In this case, two sets of surcharge
curves and two sets of evacuation instructions will have to be input.

When the pool starts to fall a variety of instructions are used.
CGenerally the first step is to keep the sanme gate openings at peak
pool (or keep the same peak outflow) until the storage is evacuated
to a designated pool elevation (or rule curve elevation). |If further
evacuation i s needed, additional instructions are used to bring the
pool down to normal |evel.

Qutflows from keepi ng the sane gate settings can be deternined by
means of a three-way rel ati on between pool el evation, gate openings
and total discharge (including generation or sluice discharge). Gate
openi ngs are assuned to be the sane for all gates.

Ten evacuati on options are provided in the scheme. The evacuation

option will be dependent on one of the followi ng five data types:
1. Pool elevation
2. Peak outflow reached in a surcharge-evacuation cycle
3. Peak pool elevation reached in a surcharge-evacuati on cycle
4. Pool elevation and peak outflow reached in a surcharge-
evacuati on cycl e
5. Peak pool elevation and peak outflow reached in a surcharge-

evacuati on cycl e

A surcharge-evacuation cycle begins when a reservoir first tine
becomes surcharged and ends when the surged pool is evacuated to the
normal operation level. One or nmore surcharge and evacuati on
processes nmay occur in a surcharge-evacuation cycle. ie or nore
sur char ge-evacuation cycles are possible in a RES-SNG run. Peak
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pool

el evati on and peak outflow are the peak values occurred in a

sur charge-evacuati on cycle. Any surcharge-evacuati on operations

after

a conpleted cycle is treated as a new cycle and the peak pool

el evation and outflow are to be determined fromfresh start. A
decision table (input by the user) based on exceedance criteria of

the selected data types will determ ne which of the foll owi ng
evacuation options will be in effect in a surcharge-evacuation cycl e:
1. The maxi mumgate setting (at peak pool) is maintained until the

pool drops to HTARGET1 if peak outflow is greater than PEAKQOL,
ot herwi se, drops the pool to HTARGET2. HTARGET1 and HTARGET2
are specified or rule curve elevation (or rule curve plus a
specified addition).

The peak outflow is maintained until the pool drops to HTARGET1
if peak outflow is greater than PEAKQOL, otherw se, drops the
pool to HTARGET2. HTARGET1 and HTARGET2 are specified or rule
curve elevations (or rule curve plus a specified addition).

a. The maxi mum gate setting (at peak pool) is maintained until
t he COWPI NQ hour average inflow is specified anpunt
(DIFFQ 1) less than the outflow, then pass COWPI NQ hour
average inflow plus the specified anount (DI FFQ 1) until
outflow equals to a specified value (QTARGET1).

b. The outflowis then reduced at a specified rate per hour
(REDUCE) until:
(1) Qutflow reaches a specified value (QTARGET2),
(2) Pool drops to a specified el evation (HEVACEND) or
(3) COWPI NQ hour average inflow is a specified anmpunt
(DI FFQ 3) less than outfl ow.

If (1) is reached first, continue to discharge QTARGET2
until the specified elevation (HEVACEND) is reached then
revert to nornmal operation. |If (2) is reached first, revert
to normal operation. |If (3) is reached first, continue to
di schar ge COVPI NQ hour average inflow plus DFFQ 3 until
outfl ow reaches QTARGET2 then follow (1) or (2)

a. The peak outflow is maintained until the outflowis a
speci fied amount (DI FFQ 1) greater than the COVPI NQ hour
average infl ow.
b. Sane as 3b.
Option 5 is a conbination of options 1 and 3b.
Option 6 is a conbination of options 2 and 3b.
Option 7 is the same as option 3b.
If peak outflow is nore than twice as |arge as the COWPl NQ hour
average inflow, begin reducing outflow by a specified rate per
hour (REDUCEl). When the outflow falls below a specified val ue

(QTARGET3), reduce outflow by a specified rate per hour
(REDUCE2). When the outfl ow decreases to a value that is, at
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nmost, a specified anmount (DI FFQ 2) greater than the COWI NQ
hour average inflow and the pool is below a specified el evation

( HTARGET3) ,

then continue with option 3b; Oherwi se, Qutflowis

reduced to a specified di scharge (QTARGET1) or to COWPI NQ hour

aver age
greater.

( QTARGET1) ,

plus a specified addition (D FFQ 2), whichever is
After outflow drops to the specified discharge
then continue with option 3b.

9. Option 9 is a conbination of options 1 and 8

10. Option 10 is a combination of options 2 and 8.

| nput  Summary

Keywor d
| NDSRCHGE 1/

PARMS

[ HRSCHECK]

HUPPER

HLOWER

Definiti on and For nat

| nput opening keyword for schene
Par amet er openi ng keyword for schene

Tinme interval for checking surcharge tables:
- integer
- val ue must be <= Operation data tinme interval
S val ue nmust be an evenly divisible into
Operation data tinme interva
- defaults to Operation data tine interva

Upper top of power/conservation pool. Rel ease
QGENMAX i f pool el evation is above HLOAER ( HCHECK
if entered) and bel ow HUPPER. Rel ease up to

M NSCQO by passing inflow, if pool elevation is at
HUPPER. Fol |l ow surcharge schedul e above HUPPER

unl ess a special discharge rule is desired via
HCHECK. HUPPER may be specified in nuneric, RULE
or RULExfactor (no spaces between RULE, + and

factor):
Numeri c - real value within ELVSSTOR
curve or
[ RULE] - use values fromrule curve
[ RULE] #f actor - values are factor above/bel ow

rule curve

Lower top of power/conservation pool. Rel ease
QGENMAX i f pool elevation is above HLOAER and

bel ow HUPPER (HCHECK, if entered). Release up to
QGENMAX by passing inflow if pool elevation is at
HLOAER. Fol |l ow normal operation procedure if poo
is below HHONER. HLOWNER may be specified in
numeric, RULE or RULExfactor (no spaces between
RULE, + and factor):

Numeri c - real value within ELVSSTOR
curve or

[ RULE] - use values fromrule curve

[ RULE] #f actor - values are factor above/bel ow

rule curve
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Keywor d Definiti on and For nat

[ QGENMAX] Power plant capacity or channel capacity bel ow
dam Rel ease QGENMAX if pool elevation is above
HLOWER and bel ow HUPPER (HCHECK, if entered).
Defaults to M NSCQO
- val ue nust be real and positive

[ HCHECK] Orit if hourly rate of rise of pool is used
(SCQ (m <= 10.0). Checking elevation to use
speci al di scharge rul e during increasing COWI NQ
hour average inflows. Defaults to HUPPER. Rel ease
QGENMAX i f pool elevation is above HLOAER and i s
| ess than or equal to HCHECK. If pool elevation is
above HCHECK and COWPI NQ hour average inflowis
bet ween QCHECK and M NSCQO begi n nmaeki ng a
di scharge that is DIFFQ |ess than COWPI NQ hour
average inflow If COWINQ hour average inflows
ri se above M NSCQO, follow the surcharge schedul e.
HCHECK may be specified in numeric, RULE or
RULE+f act or (no spaces between RULE, + and

factor):
Numeri c - real value within ELVSSTOR
curve or
[ RULE] - use values fromrule curve
[ RULE] #f actor - values are factor above/bel ow
rul e curve
[ QCHECK] Orit if hourly rate of rise of pool is used

(SCQ (m <= 10.0). Checking discharge to use

speci al discharge rul e during increasing COWI NQ
hour average inflows. If pool elevation is above
HCHECK and COWPI NQ hour average inflow is between
QCHECK and M NSCQO, begi n nmaking a di scharge that
is DIFFQ | ess than COWI NQ hour average inflow |If
COVPI N@ hour average inflows rise above M NSCQQ,
follow the surcharge schedule. Defaults to

M NSCQO.

[ QDI FF] Orit if hourly rate of rise of pool is used
(SCQ (M <= 10.0). If pool elevation is above
HCHECK and COWPI NQ hour average inflow is between
QCHECK and M NSCQO, begin nmaking a di scharge that
is DIFFQ | ess than COWPI NQ hour average inflow |If
COWVPI N@Q hour average inflows rise above M NSCQQ,
follow the surcharge schedule. Defaults to zero.

[ COVPI NQ| Orit if hourly rate of rise of pool is used
(SCQA (M <= 10.0). Integer tinme interval in hours
(1 < value <= COperation data tinme interval) for
conmputi ng average inflow fromthe preceding
COVPI N@ hour inflows. The average COWPI NQ hour
inflowis used in the surcharge curve | ookup
during surcharge operation. Defaults to Operation
data tinme interval.
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Keywor d
SCQ

SCEL

SCQO

[ M NSCQQO|

[ M NSCQQO|

[ CONV]

DTYPE

03/ 09/ 2004

Definiti on and For nat

'm val ues (rmaxi num 25) of inflow or hourly rate
of rise of pool elevation in surcharge curve:
- COWPI NQ hour average inflow, if SCQ(m > 10.0
- hourly rate of rise of pool elevation, if
SCQ (m <= 10.0
- real, positive val ues
- val ues in ascendi ng order

n' val ues (maxi mum 25) of el evation in surcharge
curve:

- real

- values within ELVSSTOR curve 2/

- val ues in ascendi ng order

'n x m values (maxinmum 625) of discharge in
surcharge curve: 3/
- real, positive val ues
- each set of 'n' values nmust be in ascending
or der

Lowest COWPI NQ hour average inflow for surcharge
conmput ati on usi ng surcharge curve. Surcharge curve
bel ow M NSCQO wi | I be ignored during surcharge
conmputation. Defaults to SCQ (1), the | owest
COWVPI N@ hour average inflow value in the surcharge
curve, if SCQ (m >10.0. Set M NSCQO=0, if hourly
rate of rise of pool elevation is used (SCQ(m <=
10.0).

- val ue must be real and positive

- SCQ (1) <= M NSCQO

Lowest outfl ow from surcharge conputation using
surcharge curve. Surcharge curve bel ow M NSCQO
will be ignored during surcharge conputation.
Defaults to SCQO(1), the | owest outflow value in
t he surcharge curve:
- val ue must be real and positive
- SCQO(1) < M NSCQO

Iteration criterion for determ ning induced
surcharge rel ease:

- val ue nust be between 0.01 and 1.0

- defaults to 0.02

DTYPE specifies types of data to be used in DTABLE
in specifying nmethod to evacuate a surcharged
reservoir under different surcharge condition
DTYPE i ndi cates one of the follow ng data types is
used in DTABLE

- pool elevation

- peak outfl ow

- peak pool el evation

- pool elevation and peak outfl ow

- peak pool elevation and peak outfl ow
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Keywor d
DTABLE

[ HPREVQ|

[ HEVACEND]

03/ 09/ 2004

Definiti on and For nat

Deci sion table includes lists (maxi num 10) of one
or nore evacuation options to be used to evacuate
a surcharged reservoir under different surcharge
condi tion. Based on the exceedance criteria of
DTYPE data, the DTABLE determ nes whi ch one of the
evacuation options inthe list is in effect.
For DTYPE =1, 2 or 3:
- number of values (nmaxinmum 20) in table must
be nmultiple of 2
- odd val ues are pool elevation or peak
outfl ow or peak pool el evation dependi ng on
DTYPE and must be nonotonically increasing
- even values must be integer and range from
1-10 (these are the evacuation options)
- for DTYPE =1 and 3, odd val ues nust be
wi t hin ELVSSTOR curve
For DTYPE = 4 or 5:
- number of values (nmaxinmum 30) in table nust
be nmultiple of 3
- every 1st value (i.e., 1, 4, 7...) is either
pool el evation or peak pool elevation and
nmust be within ELVSSTOR curve and
nmonot oni cally increasing
- every 2nd value (i.e., 2 ,5 ,8...) is peak
outfl ow and nust be nonotonically increasing
- every 3rd value (i.e., 3, 6, 9...) nust be
i nteger and range from1l-10 (these are the
evacuati on options)

El evati on to use previous outfl ow during
evacuati on periods. Defaults to HHOAER. |f at any
el evati on above HPREVQ the COWPI NQ hour average
i nfl ow val ue exceeds the outfl ow val ue then

di scharge the sane outfl ow as previous tine step
and continue until COWPI NQ hour average inflowis
| ess than outfl ow HPREVQ may be specified in
numeric, RULE or RULExfactor (no spaces between
RULE, + and factor):

Numeri c - real value within ELVSSTOR
curve or

[ RULE] - use values fromrule curve

[ RULE] #f actor - values are factor above/bel ow

rule curve

Stop evacuati on operation and resunme nor mal
operation if falling pool reaches HEVACEND
Defaults to HHOAER. HEVACEND may be specified in
numeric, RULE or RULExfactor (no spaces between
RULE, + and factor):

Numeri c - real value within ELVSSTOR
curve or

[ RULE] - use values fromrule curve

[ RULE] #f actor - values are factor above/bel ow

rule curve
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Keywor d Definiti on and For nat

The foll owing evacuation paraneters are needed dependi ng on the
evacuati on options chosen in the DTABLE:

[ HTARGET1] Target el evation #1:
- for evacuation options 1, 2, 5, 6, 9 and 10 if
peak outflow is greater than PEAKQOL

- if nuneric:
real value within ELVSSTOR curve

- if rule curve usage desired:
enter as RULE or RULEtffactor (no spaces
bet ween RULE, *= and factor)

[ HTARGET2] Target elevation #2. Defaults to HTARGET1:
- for evacuation options 1, 2, 5, 6, 9 and 10 if
peak outflow is greater than or equal to
PEAKQOL
- if nuneric:
real value within ELVSSTOR curve
- if rule curve usage desired:
enter as RULE or RULEtffactor (no spaces
bet ween RULE, *= and factor)

[ HTARGET3] Target el evation #3:
- for evacuation options 8, 9 and 10
- if nuneric:

real value within ELVSSTOR curve

- if rule curve usage desired:
enter as RULE or RULEtffactor (no spaces
bet ween RULE, *= and factor)

[ REDUCE] Speci fied hourly discharge rate for reducing
outfl ow
- for evacuation option 3b, 4, 5, 6, 7, 8, 9 and
10

- val ue must be real and positive

[ REDUCE1] Speci fied hourly discharge rate for reducing
outfl ow #1:
- for evacuation option 8, 9 and 10
- val ue must be real and positive

[ REDUCE2?] Speci fied hourly discharge rate for reducing
outfl ow #2:
- for evacuation option 8, 9 and 10
- val ue must be real and positive

[ QTARGET1] Tar get evacuati on di scharge #1:
- for evacuation option 3a, 8, 9 and 10
- val ue must be real and positive

[ QTARGET2] Tar get evacuati on di scharge #2:
- for evacuation option 3b, 4, 5, 6, 7, 8, 9 and
10

- val ue must be real and positive
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Keywor d Definiti on and For nat

[ QTARGET3] Tar get evacuati on di scharge #3:
- for evacuation option 8, 9 and 10
- val ue must be real and positive

[ DI FFQ 1] I nfl ow addition/subtraction #1:
- for evacuation options 3a and 4a
- val ue must be real and positive

[ DI FFQ 2] Infl ow addition/subtraction #2:
- for evacuation option 8, 9 and 10
- val ue must be real and positive

[ DI FFQ 3] I nfl ow addition/subtraction #3:
- for evacuation option 3b, 4, 5, 6, 7, 8, 9 and
10

- val ue must be real and positive

[ PEAKQO1] Peak outflow #1 used for selecting HTARGET1 or
HTARGET2 during evacuation. Defaults to zero and
therefore al ways use HTARGET1:

- for evacuation options 1, 2, 5, 6, 9 and 10.
Use HTARGET1 if peak outflow is greater than
PEAKQOL, otherw se, use HTARGET2

- val ue must be real and positive

The following 4 gate paraneters are used during increasing
COVPI N@ hour average inflow when | OPTND equals to 1 and in
evacuation options 1, 3a, 5 and 9

[ GATEOPEN] '"m val ues (maxi nrum 25) of gate openings:
- real, positive values represent vertica
di stance of |ower edge of gate above gate
seal s
- val ues nust be in ascendi ng order

[ GATEL] "n' val ues (maxi num 25) of el evati ons:
- real
- values within ELVSSTOR curve
- val ues nust be in ascendi ng order

[ GATEQ "n x m values (maxi num 625) of discharge: 4/
- real, positive val ues

- each set of 'n' values nmust be in ascending
or der
[ GATESET] Time interval for checking surcharge tables and
resetting gates (nmust be equal to HRSCHECK) :
- integer

- value nmust be < QOperation data tinme interva

- val ue nmust be an evenly divisible into
Operation data tinme interva

- defaults to Operation data tine interva

[ | OPTND] Option for maintaining gate opening during rising
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Keywor d Definiti on and For nat

pool or increasing COWI NQ hour average inflow in
a surcharged reservoir:

- integer

- 0 = follow surcharge curve in surcharge
operation

- 1 = maintain gate opening even though the

surcharge relation indicates a decrease
- defaults to 1 if gate curve is available
- defaults to O if gate curve is not avail able

[ CURVE] Rul e curve definition (needed only if RULE or RULE
+ factor was specified for HCHECK, HUPPER, H.OAER,
HTARGET1, HTARGET2 or HTARGET3).

I f defined here:
- 'j' dates (maximum 50) followed by "j' val ues
(maxi mum 50) of el evation
- dates:
- integer
- ascendi ng order
- between 1 and 366
- elevations:
- real
- within ELVSSTOR curve
If referenced to original definition:
- nane and | evel nunber of schene in which it
was originally defined

[ RULETI ME] Tinme of day rule curve is set:
- needed only if CURVE is defined in this schene
- integer
- between 0 and 24, inclusive
ENDPARMS Par anmet er endi ng keyword for schene.
[ CARRYOVER] Carryover openi ng keyword for schene.
- needed only if carryover is entered
[ BACKQ ] I nstant aneous inflow 2 periods prior to start of
run:

- real, positive val ue
- defaults to general inflow carryover val ue

[ BACKPOOL ] Pool el evation 2 periods prior to start of run:
- real, positive val ue
- defaults to general pool elevation carryover
val ue

[ TENDENCY] Pool tendency to indicate a reservoir is
surchargi ng or evacuating:
- real (positive for surcharging, negative for
evacuati ng)
- defaults to m ssing value. Pool tendency will
be computed in the program
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[ MAXEL] Peak el evati on reached in surcharge operation
- real
- value within ELVSSTOR curve
- defaults to -999.0 (indicates reservoir is not
surcharged at the start of the run)

[ QWAXEL] Di scharge at peak el evati on MAXEL:
- real, positive val ue
- defaults to -999.0 (indicates reservoir is not
surcharged at the start of the run)

[ QVAX] Peak di scharge reached in surcharge operati on:
- real, positive val ue
- defaults to -999.0 (indicates reservoir is not
surcharged at the start of the run)

[ ENDCOl Carryover endi ng keyword for schene:
- needed only if CO was specified
ENDI NDS I nput endi ng keyword for schene
Not es:

1/ No tine series are needed for this schene.

2/ ELVSSTOR is the el evation versus storage curve defined in the
general paraneter section.

3/ The discharge values are input in the follow ng order: discharges
at each of the 'n' ascending elevations for inflow 1, foll owed by
di scharges at each of the 'n' elevations for inflow 2, etc.

4/ The di scharge values are input in the follow ng order: discharges
at each of the 'n' ascending elevations for gate opening 1
foll owed by di scharges at each of the 'n' elevations for gate
openi ng 2, etc.

An exanpl e of energency flood regul ati on schedul e for George
Reservoir follows. An input file including required paraneters and
decision table is also attached. 1In this exanple, the evacuation
option is dependent on the peak outfl ow.

Excerpt from George Reservoir Requl ati on Manual (February 1993)

Emer gency Fl ood Regul ati on Schedul e for Power Pl ant Operators

Note: Elevation in parentheses are for May thru Novenber, all other
el evations are year round val ues.

| I ncreasing 3-hour Average |nfl ows

Not e: During increasing 3-hour average inflows, except for condition
I.B, if the discharge value taken fromthe induced surcharge
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table is less than the previous hour's discharge, maintain the
previ ous hour's val ue.

A. Check surcharge tables each hour (HRSCHECK). If pool |evel (>
HCHECK) and 3-hour average inflow (> MNSCQ) require a rel ease,
comrence meki ng combi ned power house and spillway rel eases that are
equal to that required by the surcharge.

B. If the pool elevation is above 189.0 feet (HCHECK) and the 3-hour
average inflow is betwen 40,000 cfs (QCHECK) and 50,000 cfs
(M NSCQ ), begin making a discharge that is 8, 000 cfs (QD FF) |ess
than the 3-hour average inflow |If 3-hour average inflows rise
above 50,000 cfs (MNSCQ ), follow the surcharge schedul e.

Il Enptvying I nstructions

Not e: After enptying operation comrences, if the 3-hour average
inflow increase sufficiently to exceed outflow foll ow
instructions in |I.A or |.B above, whichever is applicable. If
at any el evation above 189.5 feet (HPREVQ, the 3-hour average
i nfl ow val ue exceeds the outfl ow val ue then di scharge the
previous outflow and continue until 3-hour average inflowis
|l ess than outflow. |If outflow reaches powerhouse capacity
(QTARGET2 = 26,000 cfs) while pool is above 188.5 (189.5) feet
(HEVACEND), then maintain an outflow of 26,000 cfs (QTARGET2)
until pool falls to elevation 188.5 (189.5) feet (HEVACEND).
When el evation 188.5 (189.5) feet (HEVACEND) is reached revert
to normal operation.

A. DTYPE = 2 (data type is peak outflow), evacuation option = 10:
I f peak outfl ow as determi ned by i nduced surcharge schedule is
equal to or greater than 125,000 cfs (DTABLE(3,1)),
Option 2: maintain peak outflow until pool falls below 191 feet
(HTARGET1),

Option 8: If peak outflowis nore than twice as |large as the 3-
hour average inflow, begin reducing outflow by 5,000
cfs per hour (REDUCEl). When the outflow falls bel ow
70,000 cfs (QTARGET3) reduce outflow by 2,000 cfs per
hour (REDUCE2), when the outflow decreases to a val ue
that is, at nost, 10,000 cfs (D FFQ 2) greater than
the 3-hour average inflow and the pool is bel ow 189
(190.5) feet (HTARGET3),

Option 3b: begin reducing outflow at rate of 1,000
cfs per hour (REDUCE) until the pool falls
to 188.5 (189.5) feet (HEVACEND). (More
constraints are given in Note above)

O herwi se, reduce outflow to 65,000 cfs (QTARGET1l) or
to 3-hour average inflow plus 10,000cfs (DI FFQ 2)

whi chever is greater. If this results in an outfl ow

greater than 65,000 cfs (QTARGET1), continue passing
3-hour average inflow plus 10,000 cfs (D FFQ 2) until
outfl ow reaches 65,000 cfs (QrARGET1). When outfl ow

reaches 65,000 cfs (QTARGET1),

Option 3b: begin reducing outflow at rate of 1,000

03/ 09/ 2004 V. 3. 3- RES- SNGL- SPEC- | NDSRCHGE- 11r f s: 533r ess_i ndsrchge. wpd



cfs per hour (REDUCE) until the pool falls
to 188.5 (189.5) feet (HEVACEND). (More
constraints are given in Note above)

B. DTYPE = 2 (data type is peak outflow), evacuation option = 10:
I f peak outfl ow as determi ned by i nduced surcharge schedule is
| ess than 125,000 cfs but greater than 65,000 cfs (DTABLE(2,1)),
Option 2: nmaintain peak outflow until pool falls below 190 feet
(HTARGET2) ,

Option 8: If peak outflowis nore than twice as |large as the 3-
hour average inflow, begin reducing outflow by 5,000
cfs per hour (REDUCE1l). When the outflow falls bel ow
70,000 cfs (QTARGET3) reduce outflow by 2,000 cfs per
hour (REDUCE2), when the outflow decreases to a val ue
that is, at nost, 10,000 cfs (D FFQ 2) greater than
the 3-hour average inflow and the pool is bel ow 189
(190.5) feet (HTARGET3),

Option 3b: begin reducing outflow at rate of 1,000
cfs per hour (REDUCE) until the pool falls
to 188.5 (189.5) feet (HEVACEND). (More
constraints are given in Note above)

O herwi se, reduce outflow to 65,000 cfs (QTARGET1l) or

to 3-hour average inflow plus 10,000cfs (DI FFQ 2)

whi chever is greater. If this results in an outfl ow

greater than 65,000 cfs (QTARGET1), continue passing

3-hour average inflow plus 10,000 cfs (D FFQ 2) until
outfl ow reaches 65,000 cfs (QTARGET1). When outfl ow
reaches 65,000 cfs,

Option 3b: begin reducing outflow at rate of 1,000
cfs per hour (REDUCE) until the pool falls
to 188.5 (189.5) feet (HEVACEND). (More
constraints are given in Note above)

C. DIYPE = 2 (data type is peak outflow), evacuation option = 6:

I f peak outfl ow as determi ned by i nduced surcharge schedule is

| ess than 65,000 cfs (DTABLE(1,1)),

Option 2: maintain peak outflow until pool falls below 190 feet
(HTARGET2), if pool is already bel ow 190 feet
(HTARGET2) continue passing peak outflow until pool
begi ns to drop.

Option 3b: Then reduce outflow at rate of 1,000 cfs per hour
(REDUCE) until the pool falls to 188.5 (189.5) feet
(HEVACEND). (More constraints are given in Note above)

Paraneter Input Exanple for | NDSRCHGE Schene:

| NDSRCHGE( 1) $f or Decenber through April operation
PARNMS
HRSCHECK 1

HUPPER 189.0
HLOWER 189.0
HCHECK 189.0
QCHECK 40000.
QDI FF 8000.
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COVPI NQ 3

SCaQl 50000. 00 60000. 82 70000. 75 80000. 87 90001. 00 &
100001. 18 120001.44 140001.69 160001.89 180002. 13 &
200002. 44 300003.75 400005.19 600007.94 800010. 75

SCEL 188. 30 189. 00 190. 00 191. 00 192. 00 &

194. 00 196. 00 198. 00 200. 00

SCQO 30000. 00 35000. 48 42000. 58 55000. 76 75000.81 &
115501. 37 158001.73 207002.44 265003. 31 &
35000. 48 39000. 54 46500. 64 56000. 77 75000.81 &
115501. 37 158001.73 207002.44 265003. 31 &
39500. 54 43000. 59 51000. 70 60000. 82 75000.81 &
115501. 37 158001.73 207002.44 265003. 31 &
43500. 60 47500. 65 55000. 76 65000. 89 76000.81 &
115501. 37 158001.73 207002.44 265003. 31 &
47500. 65 51500. 71 59000. 81 68500. 75 79500. 87 &
115501. 37 158001.73 207002.44 265003. 31 &
52000. 71 55500. 76 63500. 87 73000. 80 83500.94 &
115501. 37 158001.73 207002.44 265003. 31 &
58000. 80 62000. 85 71000. 75 80000. 87 90001. 00 &
115501. 37 158001.73 207002.44 265003. 31 &
67000. 69 70500. 75 79000. 87 87001. 00 96501. 13 &
119001. 44 158001.73 207002.44 265003. 31 &
76500. 81 80000. 87 87001. 00 94001. 06 101501.19 &
121001. 44 158001.73 207002.44 265003. 31 &
97501. 12 97501. 12 97501. 12 102001. 19 107001.25 &
124001. 50 160001.89 207002.44 265003. 31 &
107001. 25 107001.25 107001.25 109001.31 112001.31 &
129001. 56 164001.88 207002.44 265003. 31 &
132001. 63 132001.63 132001.63 138001.69 140501. 69 &
153501. 69 183002.13 220002.69 268003. 31 &
167001. 88 167001.88 167001.88 168002.00 170002. 00 &
182002. 13 230002.75 244003.00 290003. 69 &
218002. 69 218002.69 218002.69 221002.63 224502.69 &
243003. 00 270003.31 315004.00 403005.19 &
260003. 20 260003.20 260003.20 271503.38 285003.56 &
321004. 13 372004.75 440005.75 500006. 50

M NSCQ  50000.

M NSCQO 30000.

CONV . 020

DTYPE 2

DTABLE .00 6 &

65000. 89 10 &
125001. 50 10
HPREVQ 189.5

HEVACEND 188.5
HTARGET1 191.0
HTARGET?2 190.0
HTARGET3 189.0

REDUCE 1000. 01
REDUCE1 5000. 01
REDUCE2 2000. 01

QTARCET1 65000. 89
QTARCET2 26000. 44
QTARCET3 70000. 44
D FFQ 1 0.0

Dl FFQ 2 10000. 14
Dl FFQ 3 .00
PEAKQOL 125000. 0
ENDP

ENDI NDS

| NDSRCHGE( 2) $for May through Novenber operation
PARNMS

HRSCHECK 1

HUPPER 189.0
HLOVER 189.0
HCHECK 189.0
QCHECK 40000.

QI FF 8000.
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COVPI NQ 3

SCaQl 50000. 00 60000. 82 70000. 75 80000. 87 90001. 00 &
100001. 18 120001.44 140001.69 160001.89 180002. 13 &
200002. 44 300003.75 400005.19 600007.94 800010. 75
SCEL 188. 30 189. 00 190. 00 191. 00 192. 00 &
194. 00 196. 00 198. 00 200. 00
SCQO 30000. 00 35000. 48 42000. 58 55000. 76 75000.81 &

115501. 37 158001.73 207002.44 265003. 31 &

Ro

260003. 20 260003.20 260003.20 271503. 38 285003.56 &
321004. 13 372004.75 440005.75 500006.50

M NSCQ  50000.

M NSCQO 30000.

CONV . 020

DTYPE 2

DTABLE .00 6 &
65000. 89 10 &
125001. 50 10

HPREVQ 189.5

HEVACEND 189.5
HTARGET1 191.0
HTARGET?2 190.0
HTARGET3 190.5

REDUCE 1000. 01
REDUCE1 5000. 01
REDUCE2 2000. 01

QTARGET1 65000. 89
QTARGET2 26000. 44
QTARGET3 70000. 44

DI FFQ 1 0.0

DI FFQ 2 10000. 14
DI FFQ 3 .00
PEAKQOL 125000. 0
ENDP

ENDI NDS

Reservoir Conmand Language | nput Exanple for | NDSRCHGE Schene:

RCL
| F (DAY.LT.121. OR DAY. GT. 335) THEN
DO ENTERI SC( 1)
| F ( SURCHARGE) THEN DO | NDSRCHGE( 1)
ELSE DO POAERGEN
ENDI F
ELSE
DO ENTERI SC( 2)
| F ( SURCHARGE) THEN DO | NDSRCHGE( 2)
ELSE DO POAERGEN
ENDI F
ENDI F
ENDRCL
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